Judging facial expressions of emotions has important clinical value in the assessment of psychiatric patients. Judging facial emotional expressions in foreign patients however, is not always easy. Controversy has existed in previous reports on cultural differences in identifying static facial expressions of emotions. While it has been argued that emotional expressions on the face are universally recognized, experimental data obtained were not necessarily totally supportive. Using the data reported in the literature, our previous pilot study showed that the Japanese interpreted many emotional expressions differently from USA viewers of the same emotions. In order to explore such discrepancies further, we conducted the same experiments on Chinese subjects residing in Beijing. The data showed that, similar to the Japanese viewers, Chinese viewers also judged many static facial emotional expressions differently from USA viewers. The combined results of the Chinese and the Japanese experiments suggest a major cross-cultural difference between American and Asian viewers in identifying some static facial emotional expressions, particularly when the posed emotion has negative connotations. The results have important implications for cross-cultural communications when facial emotional expressions are presented as static images.
INTRODUCTION
The possibility that there are cross-cultural differences in judging facial expressions of emotions has important implications in many fields. While we all have opportunities in daily life to view pictures of faces, correctly judging facial expressions may become more important in professions such as sales, teaching, medicine, or law enforcement. In psychiatry, observation of patient's facial expression of emotions is an important part of the clinical examination. Patients suffering from schizophrenia demonstrate flat affect on their faces. The depressed and elated mood of patients suffering from affective disorders is accompanied by emotions on their faces showing the respective inner feelings. When a psychiatrist encounters a foreign patient, at times it becomes difficult for the psychiatrist to judge the more subtle emotions expressed on the face. Cities around the world are becoming more international. We are also exposed to foreign faces in the media constantly, perhaps more so in some countries than in others.
It has been proposed that several basic emotions when expressed on the face are universally recognized, irrespective of culture. This dates back to the basic facial muscle movements connected to basic emotions in the brain. These muscle movements are preserved during evolution. Early data appeared to be convincing, which showed that a significant percentage of viewers from many different cultures correctly identified several basic facial emotions expressed by American Caucasians and Asians.
While we agree that a significant percentage of Asians seemed to identify some of the static emotional expressions posed by Americans as demanded in the early experiments, we were interested in the high number of Asian viewers that labelled certain emotional expressions differently from their American counterparts. Our previous experiment in Shiga, Japan 5, 6 suggested that the number of 'misidentified' facial expressions of emotions were high. The present study further explores this possible cross-cultural difference in identifying emotional expressions by using test subjects in Beijing, China.
MATERIALS AND METHODS

Instruments
As described previously, 5, 6 Matsumoto and Ekman's (1988) Japanese and Caucasian Facial Expressions of Emotion (JACFEE) photo set 3 was used to test subjects. This set is comprised of eight photos each of anger, contempt, disgust, fear, happiness, sadness, and surprise, making 56 photos in total. For each emotional category, four slides depicted facial expressions from people of Japanese descent (two males, two females) and four slides depicted facial expressions from people of Caucasian descent (two males, two females). We used this same instrument in a previous experiment in Japan. 5, 6 Subjects A 237 Chinese subjects participated in the present study. A small number (less than 15) of the subjects failed to enter either their age, or sex, or choices of certain emotional facial expressions. The completed sample consisted of 81 male and 144 female medical nursing and health sciences students from the Health Science Center of Peking University with age 23.85 ± 3.27 years (mean ± SD; range 20-37-year-old). As these were university level students, they all had a perfect understanding of the Chinese language and the terms used on the scoring forms. The percentage of scores was based on the choice per total with completed answers. We referenced our data to the results reported by Matsumoto and Ekman 3, 4 and our own Japanese study reported previously. 5, 6 Procedure and statistical analysis As previously discussed 5, 6 each slide was shown in random order for 10 s to the group of subjects. The answer sheet provided a choice of seven emotions written in Chinese: anger, contempt, disgust, fear, happiness, sadness, and surprise. These were translated from the English terms by the Chinese team. The senior Chinese-speaking members of the research teams in both countries agreed that the Chinese terms representing the seven emotions were appropriate. Each emotion term was also presented on a 9-point (0-8) intensity scale, labelled neutral (0), weak (1), moderate (4), to strong (8) . These four 'intensity' words were also translated into Chinese with the translation agreed upon by the senior Chinese-speaking members of the research teams in both countries. The subjects selected the one word which they felt best described the emotion expressed in each slide. They also rated each slide for emotional intensity as described above. The data reported by Matsumoto and Ekman 3, 4 and in our first experiment in Japan were used for statistical comparison. The current Beijing data was tested against both our previous data from Japan and the Matsumoto and Ekman data using c 2 test for significant difference.
RESULTS
Our results (mean ± SD) showing the percentage of individuals who identified each emotional expression are summarized in Table 1 . The left-hand column summarizes the data from the Chinese students described above. We compare these data to our previous results collected in Japan, 5, 6 and to the American data of Matsumoto and Ekman. 3, 4 In Table 1 , c 2 was used as previously in our Japanese study. 5, 6 The mean scores of expected judgement of expressed emotions were tested using a 2 (judge culture) ¥ 2 (intended emotion term vs others) c 2 , and computed separately for each photo. For all tested emotions except contempt posed by Caucasians and happiness posed by Caucasians, the Chinese subjects scored differently than the USA subjects of the Matsumoto and Ekman study. For anger, disgust, fear, sadness, and surprise, the Chinese scored fewer expected responses compared to the USA group. Only for contempt posed by Japanese, did the Chinese score significantly better than either the American or Japanese subjects. Table 2 shows the breakdown percentage scores, or the profile of responses per each of the seven emotional categories shown to the viewers.
DISCUSSION
This experiment was conducted in Beijing using Peking University students as subjects. Beijing is the capital of China and a modern cosmopolitan city with a significant number of foreigners, and is visited by thousands of tourists every year. Peking University is the top university in China. Many foreign students study at Peking University and there are also many foreign exchange and visiting professors and scholars. We expected that the Beijing students had ample opportunities to be exposed to foreign faces throughout their daily life, as well as from TV or other media. The subjects of this experiment therefore are different from the Japanese subjects we used in our last experiment. The Japanese students were from Shiga, which is a much smaller city with much smaller foreign population.
We noticed in this experiment that the scores for certain poses were very low (e.g. 22.55% in pose 13, which depicted a Caucasian male posing fear; 28.81% in pose 17, a Japanese male posing disgust; 38.98% in pose 21, a Japanese male posing anger). These extremely low scores skewed the group mean of the particular emotions posed to a lower value. Indeed, the group scores (for both Chinese and Japanese viewers) for Japanese posing anger, Caucasian posing fear and Japanese posing disgust were significantly lower compared to the USA scores. Initially, we felt that these few poses should be discarded or replaced in future experiments. However, many other poses also gave low scores (in the 40-50% range). Should one also replace these poses? Very importantly, these poses scored well with the Caucasians and Matsumoto and Ekman certainly did not mention problems with these slides in their study using the same slide set. Therefore, one would have to seriously consider that there is indeed a profound cross-cultural difference (Beijing Chinese and Shiga Japanese vs Matsumoto and Ekman's subjects) in the perception In this paper, they presented the scores for Hong Kong and Japanese subjects. Although the sample sizes were small (29 college students in Hong Kong and 98 college students in Japan), one could see a suggestion of the same pattern reflected in our two experiments. In Ekman et al.'s data, 1 contrasting the overall high scores of the Caucasian subjects, the Japanese subjects scored low in fear (65%), disgust (60%), and anger (67%). The Hong Kong students scored very low in disgust (65%). Our Beijing Chinese subjects' lowest scores were in the emotion disgust. Our previous Japanese subjects scored low in anger, contempt, disgust and fear. Thus, the pattern of a differential judgement according to culture was already apparent in Ekman et al.'s earlier experiment, 1 despite the small number of subjects in their experiments. Thus, our final opinion is that the experimenter needs to choose carefully the poses from the slide set to test Chinese and Japanese subjects, depending on the purpose of the research. If the purpose is to compare between Asians subject groups (e.g. depressed Asians vs non-depressed Asians), then only the poses with high consensus scores should be used. For certain emotional expressions, as illustrated in our Japanese and Chinese experiments, this could be difficult because many of the poses were difficult to understand for both Japanese and Chinese viewers. Perhaps the experimenter should also consider developing his or her own standardized emotional expression poses using posers from their own cultures. This represents additional work. In view of the high rate of differential labelling of emotional expressions in our Japanese and Chinese experiments, this extra work appears to be essential. However, if the purpose is to illustrate cross-cultural differences, like the present experiment, then the JACFEE slide set is a good tool.
The differences between Japanese and Chinese subjects as a group versus the Caucasian subjects suggest that our Asian subjects used different cues from the posers' faces compared with their Caucasian counterparts, when they view certain emotional expressions. We do not use the word 'misinterpretation' or 'correctness' in the present study. We are of the opinion that the results represent simply disagreements of the facial emotional expressions viewed. We find it hard to make the a priori assumption that there is a 'right' answer to a posed expression. For some of the poses, the scores were so low that it would be hard to say that most of the students were wrong, particularly that a significant number of them made the same choice for another emotional expression.
Negative emotions such as sadness, disgust, contempt and anger frequently are not single emotions but are a mixture of emotions when expressed in daily life. For example, an angry person may feel disgust or contempt, while a sad person might also feel fearful. Of the seven emotions used in the experiment, happiness and surprise were the two emotions that consistently received high scores. We feel that there might be good reasons for this result. Ekman et al. found a strong agreement across cultures with regard to secondary emotions. 1 For example, there was complete agreement across the 10 cultures they studied about the secondary emotion. On every expression of disgust, the secondary emotion was contempt. In fear, the secondary emotion was surprise. Happiness did not signal a secondary emotion. In our opinion, happiness is the only 'positive' emotion among the seven emotions. Surprise is essentially a neutral emotion, if not mixed with fear, anger or happiness. All the rest are 'negative' emotions (e.g. anger, fear, disgust or contempt). It is reasonable to suggest that more thought processing or effort is involved in choosing one negative emotion out of several. If the Asian viewers were less confident initially in judging foreign emotional expressions, the fast pace of the experiment could create difficulty for them if they had to choose one negative emotion from the rest. However, it is well known that 'negative' emotional expressions are not welcome in the Japanese culture. If Japanese viewers were reluctant or uncomfortable to label an emotion as a negative one, then they may pick a more neutral choice in the fast pace of the experiment. The percentage score for fear in Japanese (43.9-45.1%) is indeed lower than those in Chinese (51.9-58.9%) (see Table 1 ). On the contrary, the percentage score for surprise in Japanese (83.9-94.5%) is higher than that in Chinese (74.9-77.2%). The same is true for the scores of three (anger, contempt and sadness) of the other four 'negative' emotional poses. Thus, it is possible that compared with Chinese viewers, Japanese viewers have a stronger tendency not to select facial expressions that are 'negative'.
Is it possible that the major differences between our Asian viewers and Ekman's Caucasian data is the result of a faulty experimental process, execution or techniques? Or is it possible that the major differences observed between Asians and Caucasians were due to the use of different samples obtained from different experiments? Previous experiments by Ekman's group had already shown that the scores from different European countries were similar to each other. One of the authors (ST) also conducted an experiment using the same protocol on a small group (n = 22) of Caucasian professors with a diverse European ethnic background (German, Polish, American, Hispanic) (S. Tang, unpubl. data, 1998). He found that their scores were again not different from that reported by Ekman et al. 1 Thus, the single most important observation in our experiments is that Caucasian viewers had no difficulty in labelling the poses as designed, while many of our Japanese and Chinese viewers found some of the poses either difficult to label or had different opinions of what the poses actually represented. We therefore conclude that a faulty experimental technique, process or execution is unlikely.
We conclude that the two groups of Asian viewers in our series of experiments do not judge most 'negative' facial emotional expressions the same way that the Caucasians do. There exists a real Asian versus Caucasian difference in the perception of facial emotional expressions. 7 One may question the clinical relevance of facial emotional expression research. In diagnosing psychiatric disorders, clinicians frequently observe facial emotional expressions carefully. The depressed face, the 'flat' affect, and the mask-like face, are several good examples. In neuropsychiatric research, neural responses to facial emotional expressions constitute a useful approach. Indeed, reports of differential neural response in schizophrenics after observation of specific negative facial expressions, 8 and drug-induced impairment in recognition of facial expressions of emotion 9 have appeared in the literature recently. Considering that differences in facial expression recognition may have future diagnostic or investigative applications, we have shown that it is important to know cross-cultural variation in normal controls also. In large cities, researchers are facing a more heterogeneous population nowadays. Future experiments where patients are employed to view emotional expression pictures to test brain mechanisms in normal or pathological states should take into consideration this important cross-cultural effect in their design.
